Background: Dural tear is a common incidental problem in spine laminectomy surgery, which can be a serious complication. Dural sutures and adjuvant techniques such as gelfoam, fibrin glue, muscle graft, and recently fat graft are used to prevent the continuation of cerebrospinal fluid (CSF) leak and other possible complications. We aimed to evaluate the obtained results of fat and muscle graft usage in dural tear repair.
O ne of the well-recognized complications during a lumbar spine laminectomy surgery is dural tear that results in cerebrospinal fluid (CSF) leak. [1] [2] [3] [4] If laceration of the dura mater and resulting leakage of spinal fluid remain untreated or fail treated, it may lead to a number of adverse sequelae including meningitis, pseudomeninigocele formation, wound-healing complications, and nerve root and element herniations through the dural defect leading to pain syndromes or neurological deficits. 2, 3 These complications can extend a patient's hospital stays and costs. With the increasing number and complexity of lumbar spine surgery, prevalence of dural tear has also increased, and therefore, it is of high importance that the surgeons be familiar with repairing methods. 1 There are 2 generally suggested strategies for CSF leakage treatment: (1) reducing fluid pressure and (2) repairing dural tear. The majority of dural tears are witnessed and repaired intraoperatively with suturing, fat grafts, and other methods. Nevertheless, sometimes this leakage does not appear during operation, and in such cases we have to make therapeutic approaches such as supportive efforts as the primary and short-term treatments and even reexploration of the dura in cases of no response to supportive therapy after a short delay. 2, 3 In this study, prompt primary dural tear repair during surgery is discussed, comparing the results of fat and muscle grafts. Other existing repairing techniques include multilayered suture of the dural defect, multilayered suture of the paravertebral soft tissue (when dural defect suturing is not accessible), fibrin glue sealants prepared autologously or from cryoprecipitate, 3,5 gelfoam, 3 epidural blood patch, 6,7 persistent lumbar drainage, 3,5 alloderm, 2,3 and durogen. 3, 8 However, there are some complications in using each of these methods, for example, gelfoam does not provide a watertight seal. Furthermore, it causes scarring. 9 Fibrin glue may cause aseptic meningitis. 5 After usage of epidural blood patch, neurological complications, subdural hematoma, and persistent headache are reported. 10, 11 Similarly, using persistent lumbar drainage may lead to transient neural defects after overdrainage or transient stimulation of neural roots. 12 Multilayered sutures of dura, muscle graft, Diamox prescription, and lumbar drainage were used to treat incidental dural tear during a lumbar laminectomy surgery for a long time, although in many patients CSF leak continued for days after surgery and increased hospital stay causing complications. Because of the ability of fat tissues in preventing CSF leak 13 and the disadherence of fat to the neural elements, preventing scar formation and at the same time causing revascularization and long-term survival, seem that fat graft can be a good choice for repairing dural tear and long-term survival at the site of repair. 9 We decided to evaluate the effect of autologous fat graft in controlling CSF leak and repairing the dural tear in a laminectomy spine surgery, comparing the results of it with muscle graft.
MATERIALS AND METHODS
This analytical prospective study was conducted on 442 patients with 27 incidental dural tear undergoing a lumbar laminectomy spine surgery due to extradural pathologies in which incidental dural tear occurred (inclusion criteria) in the neurosurgery ward of Poursina Teaching Hospital, Rasht (Guilan University of Medical Sciences), since December 2005 to July 2010. Our exclusion criteria involved those having intradural lesions or intentionally dural incision, and using other techniques for dural repair except fat and muscle graft, for instance in case of using synthetic material or gelfoam. Sixteen of 27 patients were treated by fat graft, and muscle graft was performed in 11 remaining cases. All the surgeries were performed by the same surgeon with the same operative technique. In the case of dural tear repairing using fat graft, a broad sheet with approximately 5-mm-thick autologous subcutaneous fat was obtained from the patient. The portion of the graft that is tucked into the lateral recess was thinned to avoid compression of the dural sac or nerve roots. The large sheet of fat was used to cover not only the dural tear but also all of the exposed dura. Moreover, in the case of midline dural tear a watertight suture was also used. Far-lateral tears were treated by closing dural edge with 1 or a maximum of 2 sutures, and then fat graft was placed. Tears close to nerve root or ventral tears were treated without suturing and only a large tissue graft was placed. The same method was also applied for muscle graft. Furthermore, demographic characteristics such as age, sex, diagnosis, cause of surgery, medical history, coexisting diseases, duration of CSF leak after surgery, length of stay, and occurrence of CSF leakage (+/ À) and its duration were assessed. The results after dural tear repair using both fat and muscle grafts were compared. The results were analyzed by performing the t test, w 2 test, and the Fischer exact test in SPSS 16 software. The results were expressed as a mean ± SD and were compared considering a P-value of 0.05.
RESULTS
A total of 442 laminectomy spine surgeries were performed during the study period. An incidental dural tear occurred in 27 procedures with an incidence of 6.1%. Among these patients, 10 (37%) were male individuals and 17 (63%) were female individuals. Fat graft was used for dural repair in 16 of them and muscle graft for the rest. The mean ages of operated patients who underwent dural repair using both fat graft and muscle graft were 47.73 ± 9.56 and 52.82 ± 7.07, respectively. There was no significant difference in sex (P = 0.69) and age (P = 0.15) in the 2 groups of patients with different dural closure techniques. We found dural tear more common in the case of disk herniation and spinal canal stenosis accompaniment. Of 27 patients, in whom an incidental dural tear occurred, 37.04% of discal herniations, 14.81% of spinal stenosis, and 48.15% of disk herniation plus spinal canal stenosis were noticed (Fig. 1 ).
There were insignificant differences in the length of stay between the patients with usage of fat graft versus those with muscle graft at the time of surgery for dural repairing (P = 0.142) ( Table 1) . Postoperative CSF leak manifested in 2 (12.5%) of 16 patients who underwent dural repair using fat graft and in all other patients with the use of muscle graft. In addition, duration of postoperative CSF leak in patients undergoing dural repairing using fat graft was significantly shorter compared with the other patients (Pr0.001). The success rate of fat graft in the present study was 87.5%. We did not observe any complications attributed to the use of fat graft.
DISCUSSION AND CONCLUSIONS
According to the results, the incidence of incidental dural tear during spine surgery was 6.1%. Many studies have reported the incidence of dural tear during spine surgery but with widely varying results. According to Wang et al 14 and Narotam et al, 8 these rates were 14% and 1.7%, respectively. Khan et al 15 also reported a rate of 7.6% and Sin et al 16 concluded this rate as 15.8%. These controversies are thought to be related to the complexity of surgery, instrumentation, and excessive nerve root traction. Moreover, the risk of dural tear increases with rising levels of surgery. 1 The results showed that dural tear was more common in the cases of disk herniation with spinal canal stenosis at the same time. Mayfield demonstrated that autologous fat graft serves as an excellent water sealant, prevents scar formation, does not adhere to the neural elements, survives for a long time, and revascularizes. According to him, inserting a fat plug in each dural defect and making a separate incision in the normal dura adjacent to the dural tear are recommended to pass a suture attached to the plug in preventing CSF leakage. 17 Black used fat graft as sealant of dural tear, applied a broad sheet of fat, and spread fibrin glue on the surface of the fat and covered it by surgical gelfoam. On the basis of the results of current study, of 1650 extradural spinal procedures, 27 tears were noted during surgery (1.63%). The tears were repaired primarily during the surgery using fat graft, and there was only 1 instance of postoperative CSF leak. The success rate of 96.3% was also reported. 9 We also obtained a success rate of fat graft being significantly high, 87.5%. Yet, there was no other report of nerve root injury and traction scarring of the nerve roots and pain due to extrusion of intradural, despite not using watertight suture in far-lateral dural tear. Moreover, complete filling of the tear by fat graft prevents CSF leakage. In addition, fat graft can easily provide a watertight tissue and avoid potentially serious procedure-related complications, prolonged hospitalization, and is cost-benefit. As a matter of fact, artificial dural substitutes should be able to form a watertight seal with sufficient strength to endure the pressure of CSF and be absorbed after the formation of dura-like tissues without leaving materials to avoid inflammation, adhesion, and infection. The risk of fusion inhibition, operation time, and added expenses in applying synthetic material for dural repair along with neurological complications bring the efficiency of natural tissues, fat, and muscle, to focus for dural repairing. Our experiences showed this technique as desirable and more successful compared with muscle graft, especially in far-lateral dural tears, which poses technical problems for placement due to inaccessibility.
Although fat graft is a simple, inexpensive, and effective technique without any harmful complication to avoid complex surgeries and being a good alternative for muscle graft in dural tear repair, further efforts seem necessary regarding this issue with the aim of finding histologic changes after fat graft for dural repair. Thus, confirming our finding and gaining a better knowledge about the effect of these techniques in dural closure and preventing CSF leakage after spinal surgery demands more broad studies. 
